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Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in 
the application: 

LISTING OF THE CLAIMS : 

1 . (Currently Amended) A time-division-multiplexed light signal channel 
extraction method that separates the time-division- multiplexed signals into as many as 
N channels and extracts the channel numbers in order to provide the demultiplexed 
signals to the output ports of which port numbers match with the channel numbers, 
comprising: 

a demultiplexing step of demultiplexing the multiplexed signals into N 
channels and providing the demultiplexed signals to as many as N separate ports; 

an extraction step of extracting the a channel number of at least one 
channel in the N channels corresponding to said N separate ports; 

a switching step of switching each of the N channels to the an output ports 
port of which port numb e rs number uniquely match matches with the numb e rs channel 
number of one of the N channels based on the relationship between the number of the 
at least one channel identified in the extraction step and the output port number 
correspond i ng equal to said channel number of the one channel numb o r ; and 

an output step of providing the signals of said switched N channels to the 
output ports of which output port numbers match with the channel numbers. 

2. (Currently Amended) A time-division-multiplexed light signal channel 
extraction method that separates the time-division- multiplexed signals into as many as 
N channels and extracts the channel numbers in order to provide the demultiplexed 
signals to the output ports of which port numbers match with the channel numbers, 
comprising: 
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a demultiplexing step of demultiplexing the multiplexed signals into N 
channels and providing the demultiplexed signals to as many as N separate ports; 

an extraction step of extracting the a channel number of at least one 
channel in the N channels corresponding to said N separate ports; 

a control step of controlling the s i gnals of said N channels provided to the 
separate ports so that the number of each of the N ch a nn el numb e rs channels uniquely 
m a tch matches with the output port numbers based on the relationship between the 
number of the one channel identified in the extraction step and the an output port 
number corr e spond i ng equal to said channel number of the one channel numb e r ; and 

an output step of providing the signals of said switch e d N channels to the 
output ports of which output port numbers match with the channel numbers. 

3. (Currently Amended) A time-division-multiplexed light signal channel 
extraction method that separates the time-division- multiplexed signals into as many as 
N channels and e xtracts th e chann el numb e rs i n ord e r to provid e provides the 
demultiplexed signals to the output ports of which port numbers match with the channel 
numbers, comprising: 

a demultiplexing step of demultiplexing the irregular-intervals time- 
division-multiplexed light signals, of which channel intervals on the time axis are not 
regular, into N channels and providing the demultiplexed signals to as many as N 
separate ports of th e s a m o int e rva l s as thoso o f , wherein each of the N separate ports 
is set in delay time corresponding to each of the ch a nn e ls channel intervals , and 
wherein, when the numbers of the N channels match with the numbers of the output 
ports, the signals are provided to all the N separate ports; 

a control step of monitoring the signal output to the output ports and 
controlling the signals of said N channels provided to the separate ports so that all the N 
separate ports r e c ei v e respectively output the signal output; and 

an output step of providing the signals of said sw i tch e d N channels to the 
output ports of which output port numbers match with the channel numbers. 
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4. (Currently Amended) The method as set forth in claim 3, wherein 7 
wh e n pulse width of said irregular-intervals time-division-multiplexed light signals is 
Tssndsec, where the i-th channel is adjacent to the (i+1 )-th channel, the N-th channel is 
adjacent to the first channel, the a bit rate is Nf 0 (bit/s), th e pu l s e width i s r^ secr-the 
channel intervals meet the-relations: 

Af^i=l, 2,...,wj*Af^./ = l, 2,...,ivj(/' t 0 

where T sen d ^ 1/(Nf 0 ) and Ati+At 2 +...+AtN-i+At N = 1/f 0 , sa i d i rregular - 
i nt e rva l s t i m e- d i v i s i on - mult i p le xed l i ght signals m ee t th e r el ation Att( i ~1, 2,..., N) t - 
2,..., N)(j/i) . 

5 . (Currently Amended) The method as set forth in claim [4} 3, wherein 
pulse width of said irregular-intervals time-division-multiplexed light signals is T san riSec, 
where i-th channel is adjacent to (i+1)-th channel, N-th channel is adjacent to the first 
channel, bit rate is Nf Q (bit/s), the channel intervals meet the relations: 

At, (i=1 ,2 N)*Atj(j=i+1 orj=i-1); 

At N +i=Ati; and 

Ati=AtN 

wherein £ 1/(NU and At i +Atg+.-.+At^+AtN = 1/fn 

6. (Currently Amended) A time-division-multiplexed light signal channel 
extraction apparatus that separates the time-division- multiplexed signals into as many 
as N channels and extracts the channel numbers in order to provide the demultiplexed 
signals to the output ports of which port numbers match with the channel numbers, 
comprising: 

an optical time-division-demultiplexing means for demultiplexing the 
multiplexed signals into N channels and providing the demultiplexed signals to as many 
as N separate ports; 
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a channel extraction means that is connected to the N separate ports and 
extracts the a channel number of at least one channel in the N channels corresponding 
to said N separate ports; 

a channel switching means for switching each of the N channels to the 
output ports of which port numbers uniquely match with the numbers of each of the N 
channels based on the relationship between the channel number of the one channel 
identified by the channel extraction means and the output port number corr e sponding 
equal to the channel number of said one channel numb e r ; and 

an output means that has as many as N output ports and provides the 
signals of said switched N channels to the output ports of which output port numbers 
match with the channel numbers. 

7. (Currently Amended) A time-division-multiplexed light signal channel 
extraction apparatus that separates the time-division- multiplexed signals into as many 
as N channels and extracts the channel numbers in order to provide the demultiplexed 
signals to the output ports of which port numbers match with the channel numbers, 
comprising: 

an optical time-division-demultiplexing means for demultiplexing the 
multiplexed signals into N channels and providing the demultiplexed signals to as many 
as N separate ports; 

a channel extraction means that is connected to the N separate ports and 
extracts the channel number of at least one channel in the N channels corresponding to 
said N separate ports; 

a channel control means for controlling th e s i gnals of said N channels 
provided to the separate ports so that channel numbers of each of the N channels 
numb e rs uniquely match with the output port numbers based on the relationship 
between the number of the one channel identified by the channel extraction means and 
the an output port number corr e sponding equal to said number of the one channel 
number* 3nd 
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an output means that has as many as N output ports and provides the 
signals of said switch e d N channels to the output ports of which output port numbers 
match with the channel numbers. 

8. (Currently Amended) A time-division-multiplexed light signal channel 
extraction apparatus that separates the time-division- multiplexed signals into as many 
as N channels and e xtracts th e chann e l numbers in ord e r to provid e provides the 
demultiplexed signals to the output ports of which port numbers match with the channel 
numbers, comprising: 

a optical time-division-demultiplexing means for demultiplexing the 
irregular-intervals time-division-multiplexed light signals, of which channel intervals on 
the time axis are not regular, into N channels and providing the demultiplexed signals to 
as many as N separate ports of th e sam e i nt e rva l s as thos e o f , wherein each of the N 
separate ports is set in delay time corresponding to each of the chann ol s channel 
intervals , and wherein, when the channel numbers of the N channels match with the 
numbers of the output ports, the signals are provided to all the N separate ports; 

a channel control means for monitoring the signal output to the output 
ports and controlling the signals of said N channels provided to the separate ports so 
that all the N separate ports r o c o iv o respectively output the signal output; and 

an output means that has as many as N output ports and provides the 
signals of said sw i tch e d N channels to the output ports of which output port numbers 
match with the channel numbers. 

9. (Currently Amended) The apparatus as set forth in any one of claims 
6-8; wherein said optical time-division-demultiplexing means comprising: 

a means for coupling the multiplexed signals and chirp light pulses; and 
a cross-correlating means for providing a cross-correlation signal when the 
multiplexed signal overlaps the chirp light pulse and converting the sequence of the N 
channels for multiplexed signals on the time axis into the unique sequence of channels 
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on the wavelength axis to provide the demultiplexed signals to the N separate channels. 

10. (Currently Amended) The apparatus as set forth in claim 9, wherein 
said cross-correlating means provides a cross-correlation signal by using one of the four 
wave mixing using a semiconductor amplifier, cross phase modulation using optical 
fiber, cross absorption modulation using an electric field absorption type optical amplifier 
and quasi-phase matching in secondary nonlinear optical material. 

1 1 . (Currently Amended) The apparatus as set forth in any one of 
claims 6-8; wherein said optical time-division-demultiplexing means compris i ng 
comprises : 

a coupling means that provides different delays to at least either the multiplexed 
signals separated into N channels or the gate light pulses separated into N channels so 
that the signals and pulses overlap at different timing in the individual channels; and 

as many as N cross-correlating means for providing a cross-correlation signal 
when the multiplexed signal overlaps the chirp light pulse. 

12. (Currently Amended) The apparatus as set forth in claim 1 1 , wherein 
said cross-correlating means provides a the cross-correlation signal by using one of the 
four wave mixing using a semiconductor amplifier, cross phase modulation using optical 
fiber, cross absorption modulation using an electric field absorption type optical amplifier 
and quasi-phase matching in secondary nonlinear optical material. 

13. (Currently Amended) The apparatus as set forth in claim 8, wherein, 
when pulse width of said irregular-intervals time-division-multiplexed light signals is 
Tsgndsec, where the i-th channel is adjacent to the (i+1)-th channel, the N-th channel is 
adjacent to the first channel, the a bit rate is Nf 0 (bit/s), th e pulse w i dth i s T se^secr-the 
channel intervals meet the relations: 
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A^/=l, 2,...,Nj*toj^j = \, 2,...,tfj(/'*0 

where_T se nd ^ 1/(Nf 0 ) and Ati+At 2 +...+At N -i+At N = 1/foi-said 
d i vision - mult i p le x e d light signals moot tho relation Atj(r1 , 



, N)/At j (j-1,2 N)(j/i) . 



14. (Currently Amended) The apparatus as set forth in claim 43 8, 
wherein pulse width of said irregular-intervals time-division-multiplexed light signals is 
Tsgn dsec, where i-th channel is adjacent to (i+1)-th channel, N-th channel is adjacent to 
the first channel, bit rate is NUbits), the channel intervals meet the relations: 

Ati(i=1, 2,..., N) + Atj(j=i+1 orj=i-1); 

At N +i=Ati; and 

Ati=At N 

where Tggnd £ 1/(Nf g ) and At i +At?+. . .+At. N-i +AtN = 1/f Q 
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